Platelets may inhibit leucotriene biosynthesis by human neutrophils at the integrin level.
Polymorphonuclear leucocytes and blood platelets co-operate in several pathophysiological processes, and arachidonic acid (AA) metabolites produced in response to the activation of these cells are potent mediators of their functions. We studied the role of platelets in the formation of 5-lipoxygenase products from AA by autologous neutrophils, especially the chemotactic agent leucotriene (LT) B4. The formation of all products, namely 5-hydroxy-eicosatetraenoic acid (5-HETE), LTB4 and the other LTA4-derived metabolites, in response to the calcium ionophore A23187 was evaluated by high-performance liquid chromatography. All the 5-lipoxygenase products were significantly diminished by physiological concentrations of platelets. This inhibitory effect was lost when platelets were previously degranulated by thrombin in non-aggregating conditions. Peptides containing the Arg-Gly-Asp-Ser or His-His-Leu-Gly-Gly-Ala-Lys-Gln-Ala-Gly-Asp-Val sequence, which prevent the adhesion of platelets to neutrophils via the fibrinogen released from platelet granules and the integrin glycoprotein IIb/IIIa, markedly decreased the inhibitory effect of non-degranulated platelets. The production of transcellular metabolites of AA such as LTC4, the dual 5- and 12-lipoxygenase product 5,12-diHETE and lipoxins could not account for the decreased formation of 5-HETE and LTA4-derived metabolites. It is concluded that platelets may inhibit the neutrophil 5-lipoxygenase activity at the integrin level and in turn may play a role in slowing down the production of LTB4 in the course of inflammation.